The availability of a useful tool for simple and timely detection of the most important virulent varieties of Escherichia coli is indispensable. To this end, bacterial DNA pools which had previously been categorized were obtained from isolated colonies as well as selected in terms of utilized phenotype; the pools were aatA. This study is an initial step toward carrying out epidemiological field research that will reveal the presence of these bacterial varieties.
INTRODUCTION
Diarrhea continues to be a major cause of illness and death worldwide. According to the World Health Organization (WHO), 1.4 million pre-school children die annually due to diarrhea resulting from intestinal infection (19) .
The Pan-American Health Organization (PAHO) reports that the average rate of death from acute diarrhea in children younger than 5 years of age in Latin America and the Caribbean is 4.1%. The regions with the highest rates are Central America (7.8%), the Caribbean (5.5%), and 5.1% in the Andean region (23) DNA pooling based system to detect E. coli factors (33) .
Diarrheogenic varieties of E. coli exhibit a wide range of clinical symptoms that include traveler´s diarrhea and hemorrhagic diarrhea (24) as well as cases produced by zoonosis (14) . To date, six varieties have been clearly described and characterized by virulence factors capable of causing diarrhea in humans: 1) enterotoxigenic E. coli or ETEC, whose most distinctive genes are the stable thermotoxin -st-and thermolabile -lt-; 2) enteropathogenic E. coli or EPEC, whose characteristic genes are the intimine -eaeA-and the bundle forming pilus -bfp-); 3) shigatoxin E. coli or STEC, whose toxins are encoded in the stx1 y stx2 genes, 4) enteroinvasive E. coli or EIEC, one of whose characteristic virulence traits is the ipaH, which belongs to the invasion plasmid; 5) enteroaggregative E. coli or EAEC, with the pCVD432 plasmid, for which the aatA gene is one of the most stable regions; and 6) diffusely adherent E. coli or DAEC, whose virulence genes have yet to be fully profiled (11, 22) .
A number of different procedures have been described for identifying these pathogens since this cannot be carried out based on their phenotypical features. These strategies have ranged from cultivating cells to bio-molecular identification, such as Multiplex PCR (1, 3, 11, 20, 21) . This means that routine detection of these varieties is costly. Moreover, the literature demonstrates that the frequency of virulent E. coli varieties is much lower than that of non-virulent varieties, thus making it necessary to screen various isolates per sample in order to detect them (10) . Costa Rica and most other Latin American countries lack epidemiological data on the circulation of diarrheogenic E. coli as well as on its impact on public health. The main goal of the present study was to design a quick and easy screening system that would make analysis of the greatest number of E. coli isolates possible, as well as to determine the applicability of the system in both fecal samples from children less than 6 years of age and in wastewater samples taken from stabilization or settling ponds.
METHODOLOGY Samples
Sixty six fecal samples were collected through a community project at the University of Costa 
DNA extraction and quantification
The extraction of the DNA was carried out in accordance with the Franck thermic protocol ( 
RESULTS

PCR
The optimum conditions of each PCR reaction were standardized in the laboratory and detailed in the methodology.
The minimum concentration of DNA detected was of 20 µg/ml for the 16S, the stx1, stx2, and ipaH genes, and 30 µg/ml for the eaeA and bfpA genes. In the Multiplex 2 reaction, the minimum concentration of DNA detected was 40 µg/ml. For which extractions of DNA with concentrations of between 60
and 200 µg/ml were used. In the specificity assays amplification was observed only for the 16S gene of Shigella sp. strain, whereas no amplification was observed in any of the other genes and strains.
Gene pool system
The detection limit of the gene pool method was evaluated in order to determine the capacity of detecting the virulence genes of pathogenic E.coli strains, which were present in the pool in a much lower concentration as compared to the predominant non virulent E. coli strains (1+19 
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Wastewater samples
Of the 24 samples taken from settling ponds, which were analyzed as 77 subsamples, no samples were discarded since in every case at least one subsample showed amplification of the 16S gene. Thirteen samples were taken from pond inlets, and 11 were taken from their out fall points. Of the total of samples analyzed, 46% were negative for all virulence factors under study, 33.3% were positive for at least one virulence factor, and 12.5% were positive for just one virulence factor. The relative frequencies found are detailed in Table 1 .
DISCUSSION
The gene pool system is an innovative element in this study. It has been widely documented that detection of diarrheagenic varieties of E.coli is methodologically complex because this bacterial group is found in low concentrations in fecal samples, and then as a result, analysis from 1 to 5 isolates can yield low detection frequencies (10, 16) . We propose that this newly described tool can be used to overcome this limitation.
To work adequately, the gene pool system requires adjustments and standardization of the quantity of genetic material obtained in order to generate reproducible results (28) .
In the case of this PCR, to standardize the optimum conditions for amplification and to prevent false negatives because of low DNA concentration, assays were carried out to determine the minimum concentration of DNA necessary for detection of the expected products (between 60 and 200 µg/ml); thus, the results obtained are reproducible.
Moreover, the implemented detection system was assayed in two distinct matrixes in order to evaluate its versatility.
Fecal samples were chosen due to the fact that in Latin
America it is common to find these bacterial groups among, both symptomatic and asymptomatic populations (26) . On the other hand, settling ponds were selected because they are ecosystems with a great variety of microorganisms where it is likely to find potentially virulent strains (32) . Nevertheless, the survival of pathogenic microorganisms has not been studied in detail. In addition to the detection of the genes under analysis, differences were found among the profiles of genes across the samples taken from the pond inlet and outfall points (Table 1 ).
This phenomenon can be explained from the theoretical point of view given that the genome of diarrheagenic varieties of E. coli is common to varieties found in the wild, which allows both groups of bacteria to survive in the greater environment (9) . Moreover, there is evidence that some On the other hand, the system proved capable of detecting diarrheagenic E. coli in fecal samples as well. It is important to emphasize that although that the samples were taken from asymptomatic children, the frequencies detected were greater than those usually described, in which only 1 to 3 isolations per sample are analyzed (6) . Among the hypotheses to explain this finding are the following: improved detection thanks to the use of gene pools, a high prevalence of pathotypes in the population, and the fact that these pathogenic varieties are regulated by the surroundings (17, 9) . However, future studies
are needed in order to analyze this phenomenon in detail.
In the fecal and wastewater samples analyzed, genes were simultaneously found that are characteristic of both ETEC and EPEC; this is a trend that has been described for a number of years, and which at the clinical level produces more severe 
